Biochemical properties of 9-cis- and all-trans-retinoylopsins.
The stoichiometry of the reaction between [14C]-9-cis-retinoyl fluoride, a close isostere of 9-cis-retinal, and bovine opsin and the biochemical and spectral properties of this new pigment were investigated. The stoichiometry of retinoid incorporation is approximately one in dodecyl maltoside, a detergent in which opsin is capable of regeneration with 11-cis-retinal. Interestingly, in Ammonyx LO, a detergent that does not permit rhodopsin regeneration, the stoichiometry of binding is still approximately one. By contrast, heat-denatured opsin does not irreversibly bind substantial [14C]retinoyl fluoride. This result strongly suggests that the nucleophilicity of the active site lysine is retained in Ammonyx LO but that further conformational changes in the protein, required to form rhodopsin, are not possible. These results are all consistent with an active site directed mechanism for the irreversible reaction of 9-cis-retinoyl fluoride with opsin probably at the active site lysine residue. The ultraviolet spectra of 9-cis-retinoylopsin and its all-trans congener show gamma max's at 373 and 380 nm, respectively, somewhat bathochromically shifted from their respective model N-butylretinamides which absorb at 347 and 351 nm. Photolysis of both 9-cis- and all-trans-retinoylopsins leads to the same photostationary state. This shows that, as expected, photoisomerization without bleaching occurs. The photolysis of either 9-cis- or all-trans-retinoylopsin in the presence of the G protein (transducin) does not lead to the activation of the latter. This is consistent with the notion that a protonated Schiff base is critical for the function of rhodopsin.